Influence of Sintering Atmosphere on the Crystal Structure, Microstructure, Dielectric and Optical Properties of BaTi1-xSnxO3 (x = 0, 0.05 and 0.1) Ceramics by Marković, Smilja et al.

SEVENTEENTH ANNUAL CONFERENCE  
 
YUCOMAT 2015 
Hunguest Hotel Sun Resort Herceg Novi, Montenegro,  
August 31-September 4, 2015 
http://www.mrs-serbia.org.rs 
 
 
 
 
Programme  
and  
The Book of Abstracts 
 
 
 
Organised by: 
Materials Research Society of Serbia 
 
 
Endorsed by: 
Materials Research Society, 
European Materials Research Society 
and 
Federation of European Material Societies 
 
Title:  THE SEVENTEENTH ANNUAL CONFERENCE 
YUCOMAT 2015 
Programme and The Book of Abstracts 
 
 
Publisher: Materials Research Society of Serbia 
  Knez Mihailova 35/IV, P.O.Box 433, 11000 Belgrade, Serbia 
  Phone: +381 11 2185-437; Fax: + 381 11 2185-263 
  http://www.mrs-serbia.org.rs 
 
 
Editors:  Prof. Dr. Dragan P. Uskoković and Prof. Dr. Velimir Radmilović 
 
 
Technical editor:  Aleksandra Stojičić 
 
 
Cover page:  Aleksandra Stojičić and Milica Ševkušić 
Front cover: modified photo by BélaBéla; Wikimedia 
(http://commons.wikimedia.org/wiki/File:Herceg_Novi.JPG); CC-BY-SA 3.0 Unported 
Back cover: modified photo Belgrade bridges by mcveja; Flickr 
(https://www.flickr.com/photos/mcveja/2428406067/); CC-BY 2.0 Generic 
 
 
Copyright  2015 Materials Research Society of Serbia 
 
 
 
Acknowledgments: This conference is 20th Anniversary of the First YUCOMAT Conference. 
 
   
 
 
 
 
Printed in: Biro Konto 
  Sutorina bb, Igalo – Herceg Novi, Montenegro  
  Phones: +382-31-670123, 670025, E-mail: bkonto@t-com.me 
  Circulation: 220 copies. The end of printing: August 2015 
SEVENTEENTH ANNUAL CONFERENCE 
YUCOMAT 2015 
Herceg Novi, August 31-September 4, 2015 
 
 
14
O.S.A.11. 
Influence of Sintering Atmosphere on the Crystal Structure, Microstructure, Dielectic  
and Optical Properties of BaTi1-xSnxO3 (x = 0, 0.05 and 0.1) Ceramics 
 
Smilja Marković1, Ljiljana Veselinović1, Andrej Garaj2,  
Nikola Cvjetićanin2, Srečo D. Škapin3, Dragan Uskoković1 
1Institute of Technical Sciences of SASA, Belgrade, Serbia, 2Faculty of Physical Chemistry, 
University of Belgrade, Belgrade, Serbia, 3Jožef Stefan Institute, Ljubljana, Slovenia 
 
Due to specific dielectric and ferroelectric properties, functional ceramics based on barium 
titanate (BaTiO3) have found application in semiconductor industries. Appropriate electrical 
properties of barium titanate-based materials, such as magnitude of relative dielectric permittivity 
and the Curie temperature, can be achieved by varying sintering conditions (which influenced 
ceramics’ microstructure) and/or by doping with various cations.  
In this study, we investigated the influence of sintering atmosphere (air and argon) on the crystal 
structure, microstructure, dielectric and optical properties of barium titanate-stannate (BTS; 
BaTi1-xSnxO3) ceramics. The BTS powders (with x = 0, 0.05 and 0.1; denoted BT, BTS5 and BTS 
10, respectively) were synthesized by the solid-state reaction technique. The powders were 
subsequently uniaxially pressed (P = 240 MPa) into cylindrical compacts (ø 6 mm and h ≈ 2 mm) 
and sintered in SETSYS TMA (Setaram Instrumentation, Caluire, France). Sintering experiments 
were performed at a heating rate of 10 °/min up 1420 °C and with a dwell time of 2 hours; to 
determine the influence of sintering atmosphere, two sets of experiments were performed: (1) in 
air, and (2) in Ar. During sintering, the shrinkage was recorded in the axial (h) direction. The 
crystal structure of the BTS ceramics was studied at room temperature by X-ray diffractometry 
and Raman spectroscopy. The microstructure and chemical (Ti/Sn) composition were examined 
by SEM–EDS methods. The electrical measurements were made in air, at 1 kHz using a Wayne 
Kerr Universal Bridge B224; the measurements were done in cooling, from 160 to 20 °C. For 
optical characterization UV-Vis diffusive reflectance and photoluminescence spectroscopy were 
employed. A profound effect of an argon atmosphere on the examined properties of the sintered 
BTS ceramics has been found; the mostly important is an increase of the magnitude of relative 
dielectric permittivity. 
